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(54) MR SNESOR 
(57)Abstract: 

PURPOSE: To obtain an MR sensor which can 
detect even a small chip of a board electrically 
and automatically. 

CONSTITUTION: Magnetoresistive effect 
elements 10a-10d are formed on a board 15 and 
terminals 1 2a-1 2e are provided at the opposite 
ends and between respective elements. The 
central terminal 12c is employed as a power 
supply terminal, the opposite end terminals 1 2a, 
12e as ground terminals, and the intermediate 
terminals 12b, 12d as output terminals thus 
constituting a two-phase MR position sensor 1. 
A chip detection wiring 13 is laid along the 
periphery of the board 1 5 between the ground 
terminals 12a, 12e. The terminals 12a, 12e are short- circuited when the chip 
detection wiring 13 is conducting and a predetermined resistance appears 
between the terminals 12a, 12e if they are open-circuited due to chipping of 
the board. When probes 41a, 41b are brought into contact with the terminals 
1 2a, 1 2e and the resistance between the terminals is measured by means of a 
resistance meter 40, even a small chip of the board 1 5 can be detected 
electrically. 




LEGAL STATUS 

[Date of request for examination] 



BEST AVAILABLE COPY 



http://www1 9.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAA.ayk3DA40801 53... 2006-03-04 



2G06 L d 31 6°J 5:04PM 
Searching PAJ 



Y. H. KIM PATENT & LAW OFFICE 



No. 5144 P. 13/17 
191 01 Al 2/2 



[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiners decision of rejection] 

[Date of extinction of right] 



Copyright CO; 1998 T 2003 Japan Patent Office 



BEST AVAILABLE COPY 

http://www19jpdLndpi.g^ 2006-03-04 



(19)B*B#fFfr (JP) 



«2> & m & & $b ^) 



#Hi¥8- 15360 

(43)&HB ¥^8^(1996) 1^ 19 B 







F I 




GO 1 R 31/02 








33/09 








H 0 1 I 43/08 


z 








9307 -2G 


GO 1 R 


33/ 06 R 








»**©»4 OL (4 5S) 


(21)WH## 


ftK¥6- 144489 


(7DHMA 


000002185 










(22)fiH!gB 


¥$6^(1994) 6 H27B 




JfOsM/IIKltfl)!! 6 TB 7 #35^ 






(72)58W# 
























(74)ttHA 





(54) \5mv>&m MR-fc>-tf— 



1 SiKMMffiKS&SS*?- 10a-10 

d&mmzh, zombis £v&m?<Dmci&j- 1 2 a 

-1 2 e#t2tte>ft-Ct,>&,, cp^©S^-l 2 c£«« 
MS©*^ 12a. 1 2 e ^©TOils 
-fl2b, 1 2 d^ffi^^-i-f-Si. 2*gSMR{ig 
•fe>tf- l tfffi&ZhZ. -e©Jg«>*fsrP l 2 a, l 2 e 

zmmt ux % ssi 5©astcjfior^atiaiE»i 

33WSW€>n-Cl>4. 1 2 a iSS^F- 1 2 e(i. 

fttugsB i 3 w»a u x i>tiag« & •) . Sffi© 

-yX. V'O-ZfA 1 a. 4 1 b£*TF- 12a. 12eK 

fg*a 2 . zomKmzmmmm 40^^13 mm? * 

CtifiaimtUZ. 



13- 




iSt/L&'ES- 




BEST AVAILABLE COPY 



Rfi^JnJ^*^ ©JlSCiffl*i'J^I«BKr 4* 1 ©8 
£. 

-tz>1t-„ 10 

wxttoiramKfttb-r ztctoon 2 ©s^SBSrW-r 
a«*iiiia«(©MR-fe>if-„ 

te^ 2 ©jg^as <t l risffl 3 n t <,>*m#« 2 iet&©M 
msMm&t m#imcmsMm±.icBi&2 titcmxm 20 

1 ~ 3 ^ttlfrsEMOMR Hr 
[0 001] 

»%atttt{CttffpI«6ttfl|Ji©MR-b>-y--«:|«|-S-*. 
[0002] 

-tbX, UiUI*All>6trCC>&. ■?■©<£ 5 &MR-fe 30 
«9 5±iC4o©amJg6iSl!)*MS^9 0 a~9 0 d 

issjasasR^g o a~9 o d*>-j:<yM9 1 «, 

0 a- 9 0 d <Dfflts£Vmi&<iCtt. ?fg|S£©}g 
^ J fC4.Smfliffi J F-9 2 a -9 2 etfRt*fc*vC(r> 
6. C©ffi^9 2 a- 9 2 e MSJaffift^SgUfH 1 - 
9 0a-9 0d©IS5i[ffl^tt}3ii-5 o fcfc. C©MR 40 
-fe>-?-9©A#3W:#j5 mmx 5mmr*€>. 
[0 00 3] *©<fc^^MR-b>1f-©l!{^ft«. - 
ft©»g±K:. £»©MR-te>tf-*-fSbTJBiSJiU 

3Mf£(l* ©* >■$■- k^jk-t s i i» 5 ^ffirtf *>nr 

ZtlZ,. 1/#>U C©^BiIfi-C«. I«9 5M7^ 

0. ^t0*->fc9t4«^*4. fciitf. IS 4 
©MR-fe>-9--9{C7ST^a9 6*\ :X*R9 1<D^*)U 50 



#6S¥8- 1 5 360 

2 

[000 4] fHB«S*?f *«9 6 

©<fc5(C. ««©X8W*. 1E^9 1 ^SSmJSfa^SM^ 
?9 0dCCjtO-tlr>£Jl£tCt2. COMRt>if-9(i 

iEStctiire u4i,»fc*. mat urg^-rs^*** 

4. c©J:^ftX»«. C©MR-fe>-9--9©#fflt*Jgg 

JC^(C> SB«9 1 ^KaffitfKftSSSR^ 9 OaSTll 

L & t C ©M R -fe >1f- tiil&Bftc H:IE« Kttff 

J^dCDfiira <fc *) LS<ttr>-C*J»). I$ra 

©giIKotifttt#£<fct,fc»j , »^ffl*JS< &*pI 

44D/cMR-fe>-!f-(C^^T4>, Lxm&t 

c©«fc5tt^tiK, smflfcias-e©* 

Stt^nJfifi'C. C©«fc Vjrfc»©£tfcMRfc>1f--* 
[0 00 5] 

f^t#©ea«:j:4MR-fe>*-©^a©^* > * 
». sw. iEMs©pni-craH#aofc. -r^b^. 5 

mmx 5 mm?lS©^§^^"ffi©MR-fe>-9--©^a ; Sr 
^vS^C^x 9 *f4C©fP*«. fP**©a«***?itK 

[0 00 6] LtcW^-C. *«w©aw». RJtlS* 
Cc^1"-SMR-lr>-9--8SW©^a i &, CPilgtCiS 
Ba*8c-Ctt<c < . SttWtc. iE«ltctfeffl-c*S«Ji© 
MR-fe>t>--^{lft-r 4C i(C*^ 0 

[0 00 7 ] 

ia«i*)B*-r*/c«)©^S] Bifi£0fc«fe2*a»KfT 
^fcfetc, MR-fe>+>--©Sffi©g]HCCfS-3Ta«©^ 

©Hl^*e«iW{c«SW«:«aE-r4J:5«:o/c. -^©^ 
(C. MR-b>-^-©&*^ie®ife<b'©til(jSo a D <!:*a> 

a<Hi//c«uttr*4©*ia*Lc>. 

[0 00 8] l//cA^r> $||BJ©MR-fe>-^-5i. « 
fi£> ^©SfiitcJBiiSsn/cfiWllSSCSaJIHR^i. i^- 

hhwrntttsmx+tsxtm 1 ©SMgc^g^-r^ffi 

«4. l5K«R©^»«r««W«:ttHjr4fc«!){c. *© 
«E©«*«:«»S *^«4WiKa» i <fc 0 ft 
4, #Wv£W:. *3%Bj©MRH2>1f-(S. BUlB^St* 



BEST AVAILABLE CO * 



3 

». mimm&m^&&£vm2<Dt&mmi., mm 

[0009] 

ntf . c ©s«©jg» awes t r»w ^nr t> 

©s»*ft©j»S:|#!££ * x ,j u-rfewtf . StS©^* 
[00 103 

mm) 
mimmm 

#?89i©» i mnM<DMR-teyy-ici^'cm i 

H2*#M0"CSiW-r4. 01 B, m lSUSWkDMR-fe 

•9-- 1«, ats 1 5 . mMtmngmmi- ioa-io 

d . IBS l 1 . ^12a-12e, fc<fct>\ Xfiit&fcti 

[ooiiiKT. saonrfifco^-csiiH-rs. s« 

1 5tt. MR-fe>?- 1 £»T£&**£»f Sfc 

s>o*7^llr*5„ *^tfeffl©£titi 5tt— Sffifis 
a-iodtt, «#©Ero»fcistTfiiSffi#g{fc-rs]8 

(Ni) tft(Fe)®itt^-e*5'<-7aY4. 
BBe©lKaa*#f 4 <t9(c+^|ffl< J&£bfc4>©T?* 
*. ffl^iSCBftSSSJR^ lOa-lOdll, Sfil 5± 

«4f9fS®nmittoTWf(c«fii3tis. em i 

1 2 a - 1 2 e **S«CCggft-rSSgSrc*a. fSmffi 

vmmm+i o a ~i o d*«;Kga*u ^^k, * 

©fiB&16SB»*£B«- 1 0 a - 1 0 d ©ffiSrafc.fctfSJR 
^©WJcOffi^-l 2a~l 2e*5l*fflT<fc^«c|BSS 
ftrt,>6„ £ft 1 1 tt. fi8Si«Si53!i«g!3R-7- 10a-l 
0 d iHJGA-vp-f *®S!atfft4ltt'r*&t2£ 

+^um^<omxmm otc t>ox $>z> . 

[0012Wl2a-12ett. ttSB J: <3 HM&tn 
8&*SSR?-1 0 a - 1 0 dtcHJESrEflflllO/c'J, gftfii 

«. K) Sffl2a. 1 2 e BffiS 

Wnmmm* ioa-iod ©watc. 1 2 b . 
i2c, 1 2dkt&*wmmmmtm : t-\ oa~i 0 

d©ia«clS:tt6*vt(,»S. WlftHJieiSgl 3«. SSl 



(3) 8fH¥8 - 1 5 3 6 0 

4 

5©ja»ifio-C. £«1 5Kfc*-r*«fc5«:RWi&*ifc 
©ffi»-C*4. *lftMKfcC>tii. ISgl 1£|hN§ 

aas*a*-HM>s < &-5gflE©3f?E©ii**-r4^ 

—?n<(tc£i)BfiiTZ. Sfc. C©KSffcHfflBSll3 
©H«». S^12ai, Jgff- 1 2 e CC««$nT(,> 

[00 13] C©<fc5(C, MRt>^-l©«fHfflRS» 

10 mux* 1 0 a - 1 0 d , mm 1 1 . ^j«^ai 
str*. cn6sap©iswii»»+nm-c*4. 

*fc. SSI 5©ifr?-l 2 a~l 2 e£Bfc<gil#«. D9 
nH*&8JJffl(c«t 0 mtitiXis n > C tiic «fc 0 ttSU&ffiftl 
*S!^f lOa-lOd, I3S£ 1 1 . fcjetf. Xm&tH 
SKI 3tt^SBt3HBr3nfiSiStit:^S. 
[0 0 14J&K. COMRt^t-lOftS^Ko 
Ur02^#.ff§uri5SBJ}tS„ H2«. MR-fe>if-l 
20 OMM^^^t^WCh-iX, MR-te>if- 1 5C7 
V*is7>lWfc 3 0 #Ktt l»£tfl8*in-f Ht?* 

tirfcO, MR-b>1>-- 1©«^ 1 2 a~ 1 2 e«9ltH 
US3 1 a-~3 1 e (Cj: <0 , 7U+y^Ht3 0l(D 
^-f-3 2 a~3 2 dKgSft3titl>4. 
[00 15] @2©MR-b>-y*— ltCtJlittt, 
2 c^*SS^, 2 a*«iSiS&?-il/Cfflt»4. 

*©»*. a«ffiiA^*a*^ 10a. 1 0 b J: *)®f& 

snsAfBt. oc. iodj;f) 

30 »fiS3tiSBtBt%W-r«2*BS©fi[K-fe>-9--l*Jfll 
fiX$n€. 0 -e^T. Affl. BfflK*sW4#SflSSilgKSa* 
S*^cJ;-5SIE^EJ:b^[±i^S^3 2 b fc«fctfa*ffi 
-f 3 2 d J: OtftffipIffiia'S. #a5©8B5©ffiB#£ft 
■T^i, SSISW^bL. iIl!n»S«f 10a-l 
0d©§ffiSI«^tL, A. B«ffiK*stf5JIE»ff 

$§-^3 2 c©til*ffl*^tfi-r4C<i:KJ:0, ?fsn©^f* 
©fig, ^ftt*;. s J/J: £ 'jWfcUoJtB i «c 
[00161XK, MRt>t-lT©Ifil5fl)^a 
40 V&WymtC-o^XWA-tZ. COJ:5&fl»fiS©MR-fe 
1 (Cfcottt. X«^aieai 3©W^J;«3. X 

^ueia 1 3 omrnvrnzm^zt £k j: <omm 1 5 
©^a*tjiaT*4. ^»«nni»stiii 

12^ 1 3 ©MSS«IS*SttSS £ & 0 . d s £ . x 

»Kttiefii 3»w^3ns©-c\ ^tt^tfiiaii 3© 

[0017] § hiC, MRt>D-- 1 Kfct»T:tt. H«M 
LfcJ;^(C^l 2ai^ 1 2 eii, 7UtJ/^H 
S3 0±-Cg^W!C^|HiL/^3 1 e(t<J:i3JS&3irCffl 
50 t^nS, Ucft->X, MR-b>1f- 1 <&S!JS-r4KP§ 



BEST AVAILABLE CUr 1 



5 

gl^ftK ZCX\ mmi&m<DMR lie 

& 1 3 ©WiS*. mi- 1 2 a , 12b KSilfc. € 0 
T. S+12a, 1 2 e!H©i6ffiffi£. MRHs>lJ--l 

S 4 0 K <fc 0 iJ^-T 4 C i CC J: 0 1 5 ©MiStf©^ 

2ai4SH=-12ett®»K«4&D. 

com-womum*, mm&tnimmi* ioa-i 

[0018] C©<fc5«:. mUttWDMR 1 
iCtiltf, MR-b>1f-l©SS©£k«W^3<C^ai 

©fcSftffJESl 1 3©ji?i£l©i£H^. Jginffi«;£©fc© 

< . ^«Maj62,^ 1 3 ©ilftltcfls ^, MR-fe 1 © 

[0019] m?.mM.m 

*^Bj©02*lfe^©MR-fe>1f-5CO^r03^#BS 
LtlSltS. &2IS1S0»©MR 2 tt. HlH 

si^©MR-fe>if - 1 ©^juatasasi 1 3©sjsk. & 

li$tti£Jgl 3©3SM1^£ft4T6/c«>©*ffl©fcia 
1^ttiia^fflffii L 2 4a, 2 4b£&WfcJftJ&-C*D. * 

tUiWo&S©*^*. ®iHJfifffiK--e*s. c© 

ffiffl^£©MR*>^-©»^fc«. #ffl©^a^mie 

fiUfli» : F-2 4a. 2 4 b*©«C iicj; 0 . 1 Hit 

T. t*©<fc^3&«S©MR-fe>-9--Koi,»-c4> 4 *|EW 
CC J; 5fc«©8«cW Pl«i ft 5. 

[ o o 2 o 3 ft*j. *mnm%utcm 1 
^2*iiwcps6n-5b©-c«ft< . <D#£imm 

Wf 1 0a-l Od. SHI 1. fccfctf. ^ffl^iUffi 
1813. 2 3». 4tNi-Fe^tfe^-70>f 

fc©-C«ft<. IB^fflgPMibTB. ffi£tt£©$3ft 

T*). fci^iflnSb, I n A s ft i'Ofl&OfiSSEfr?- 



(4) W8 - 1 5 3 6 0 

6 

sw/c^ft©ie^wft^# ; £^ffi-r^>fis-i2>f--=£fj 

iK©^. i&T-©fiiSfti'4>. £E&©J£K. fugT'i 
C\ 

[0 02 13 

[3fe93©$&S] #ffc93©MR-fe>lJ--tC<i:*i«\ -b>* 

10 K$-r»LT^&lwJs3ft2lfRt*©5dgfc. ff**KJ: 
Sa«-CBft<. fcSUBK. g»«CC. 5»^J:<. IE5I 
{entire* 3„ 
[0ffi©fS#fti&0J3 

[013 *mW<Dm 1 ia6W©MR*>?-©1f sfctoj: 
[02 3 01 (CiSU/cMR-fe^-^-CC? ]s**s-7frWR 
[03 3 *|6W©»2j|ftW©MR-fe>^-©«ia*^ 

-f0r&s„ 

20 [043 i£S©MR -£>-?--©«$;, fc=fcO\ ««©:X 

l. 2-MR-fe>1f- 
lOa-lOd •••^a^S»S3S3frf L 
l l -EN 

1 2 a~l 2 e-ST- 

1 3. 2 3 -fcNfctiJEN 

2 4a, 2Ab-ximmwmmm- 

15, 2 5 -as 

30 3 0-7 U + ->^Jl/SS 

3 1 a~3 1 e-3iaU8 

3 2 a- 3 2 d-SSH 1 

4 0 -iSi/tjiJjeg 
4 1a. 4 1 
9-MR-fe>-9"- 

9 0 a~ 9 0 d •••tt*U&tttS££?- 

9 1 -ibn 

9 2 a-9 2e-gf 
40 9 6 . 9 



BEST AVAILABLE COPV 




BEST AVAILABLE COP > 



